MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenmaprameHnT CMOJICHCKOH 00J1aCTH 110 00Pa30BAHUIO U HAYKE
Komurer o0pa3oBanusi AAMUHUCTPALUM MYHMIMIIAJIBHOI0 00pa3oBaHUs
"PocsiaBiabCKuUil paioHn"

MBOY '"llasaosckasa OLI"

YTBEPXJIEHO
HupekTop, T
TH e

gerte
N.11. Matiowmna

Ne 146 ot «31» aBrycra 2023 r.

PABOYASI [IPOTPAMMA
(ID 300811)

yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»

U1 oOydaromuxcs 8 — 9 KiaccoB

. [IaBiaoBka 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XMMHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npexactaBieHHbIX B ®I'OC OOO, a Taxke Ha OcHOBe (enepaabHOU
paboueii mporpaMMbl BOCIIUTAHUS M C y4ETOM KOHIEHIMH IPETOJaBaHUs y4eOHOTO IpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xumuM Aa€T TpPEACTABICHHE O WENsAX, OOImed cTpaTeruu OOy4deHHs,
BOCIIMTAHUS W Pa3BUTHA OOYYAIOUIMXCS CPEICTBAMH y4eOHOTO TpeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJEepKaHUE, MPEAyCMAaTPUBAET paclpesieieHue ero Mo KiaccaM U
CTPYKTYpUPOBAHUE TI0 pa3JiesiaM ¥ TeMaM IPOTPaMMBI [0 XUMHH, OTIPEIENISICT KOJTUIECTBEHHbIE U
Ka4eCTBEHHBIE XaPAKTEPUCTUKH COACPIKaHUS, PEKOMEHIYEMYIO IOCIIEA0BATEIEHOCTh H3YUCHUS
XAMUU C YIETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JOTHKH Y4eOHOTO TpoIliecca,
BO3PACTHBIX OCOOCHHOCTEW 00yUalOMMXCs, ONMpeaessieT BO3MOKHOCTH MTPEMETa IS peaTu3aliu
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENBbHOW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a TaKkKe TpeOOBaHWM K pe3yiabTaTaM OOyuyeHUs XUMHUHU Ha
YpOBHE IeJieil M3y4eHUs TpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENBHOW AEATEIBHOCTH
00y4JaroIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHuUs.

3HaHWE XUMHH CIIY)KUT OCHOBOH I (GOPMUPOBAHHS MUPOBO33PEHHS 00yJarOIIETrocs, €ro
MIPEJCTAaBICHUI O MaTepPHAIbHOM EJHHCTBE MUPA, BAKHYIO POJIb UTPAlOT (OPMHUpPYyEMbIe XUMHUEH
MIPEJCTAaBICHUS O B3aMMONPEBPAIECHISIX SHEPTUU U 00 ABOJIIOIMH BEIIECTB B MPUPOJE, O MYyTIX
pemieHusl TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS — UYEIOBEYECTBA —  CHIPHEBOWA,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acCHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3allii BO3MOXHOCTEH JJIsi caMOpa3BUTUS U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUpPOBAHUE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH OOydJaroIImXcs,
HAaBBIKOB  UX  CaMOCTOSATENbHOM  y4yeOHOM  JESITeNbHOCTH,  OKCIHEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOJWMBIX KaKk B TIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccruoHalIbHON 1eATENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO
B3IJIs/]a HAa €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TaroM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

crocoOcTByeT (OPMHPOBAHUIO LIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJIe, K 4YEJIOBEKYy, BHOCHUT CBOW BKJaJ B DKOJOruyeckoe oOpa3oBaHHE
00yJaronuxcs.

JlanHble HampaBiieHHS B OOyYeHUM XUMHH OOECIIEYUBAIOTCA CIEeUU(UKON comepx aHus
y4eOHOro MpeaMeTa, KOTOPBIA SBISETCS MEeIaroruuecky aJalnTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKH XUMUU Ha OMpeeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHHMsS OPUEHTUPOBAH HA OCBOCHHE
00y4aroUMMUCS CUCTEMbI MePBOHAYAIBHBIX MOHATUNH XMMHUHU, OCHOB HEOPraHMYECKON XUMHUH U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa conepkaHHsl MporpaMMbl MO XUMHUHM C(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOIO
noaxona k e€ miyueHuro. CoaepkaHue CKIIAJbIBAETCSI M3 CHCTEMbl MOHATHH O XHMHUYECKOM
JJIEMEHTEe M BELIECTBE M CHCTEMBbl TMOHATHH O XUMHUYecKoW peakiuu. OOe 3T CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl M0 MPHHLUIY IOCIEI0BATEIbHOTO Pa3BUTHUS 3HAHMH Ha OCHOBE
TEOPETHUYECKHUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMUYECKOH CBSI3H;

— MpEACTaBICHUHN 00 ANIEKTPOIUTUUECKOIN TMCCOIMALINY BEIIECTB B PAaCTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICITICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJIHSS
GyHKIMU OOBSACHEHHS U MIPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS U BO3MOYKHOCTEH MPAKTHYECKOTO
IIPUMEHEHUSI U TIOJyYEHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHH CHOCOOCTBYeT (DOPMUPOBAHHIO NPEACTABICHUS O
XUMHUYECKOM COCTABIJISIOIIECH HAaydHOM KAPTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM NPHUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAyYHOMY 3HaHMIO U METOJIaM M03HaHus B Hayke. M3yuenue xumun
IIPOMCXOJUT C MPUBJICUEHUEM 3HAHUI U3 paHee U3YyYEHHBIX Y4eOHbIX IpeaMeToB: «OKpyKaromui
Mup», «buosnorus. 5-7 kinacce» u «dusmka. 7 Kaacey.

[Tpu u3yyeHNn XUMUHM MPOUCXOTUT (HOPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON JAEATEIBHOCTH YeJI0BEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MMPOBOW KYJIbTYpHl. 3ajaya y4yeOHOro NpeaMeTa COCTOUT B (HOPMHUPOBAHHUH
CUCTEMbl XMMMUYECKUX 3HAHUN — BaXKHEHIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYIMHBIX O0OO0OIIEHNI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
MPHOOIIEHNN K HAyYHBIM METO/IaM MO3HAHMS IPU U3YYEHUH BELIECTB M XUMHUUYECKUX PEAKIHi, B
(GbopMHUpOBaHMM M Pa3BUTUM [IO3HABATENBHBIX YMEHMH M HMX NPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON M y4eOHO-UCCIIEI0BATENIbCKON AESITEIbHOCTH, OCBOCHUU MpaBUil 0€30MacHOTro
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3yuyeHUM XUMHMM Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUSl BaXHOE 3HAUEHUE
MPUOOPENH TaKue LI, KakK:

— (hopmHpoBaHUE MHTEIJIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO pELIEHUH, CIOCOOHON ananTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOYyJaronuxcs K
CaMOCTOSATEJILHON MO3HABATEIBHON JESITEIbHOCTH, HAYYHBIM METOAM NO3HAHUS, (POPMUPYIOILIUM
MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— oOecredyeHne YCIOBHH, CHOCOOCTBYIOIIMX IPUOOPETCHUIO OOYYAIOIIMMUCS OTBITA
pa3sHOOOpa3HON JeATEIBbHOCTH, MO3HAHMS U CaMOIO3HAHMs, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (PYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM
quciae yMEHUH OObSICHATh U OLICHUBATH SIBJICHUS OKPY)KAIOLIEr0 MHUpPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
IIOJIydEHHbIE TPU HU3YYEHUM XUMHUH, IPUMEHATh MX NPH PELIEHUH NpOoOJieM B IOBCEIHEBHOU
KHU3HU U TPYJIOBOH 1€ATEIbHOCTH;

— (opmupoBaHue y 00ydarOImMXCsl T'YMaHUCTUYECKUX OTHOILEHUH, MOHMMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHUM JUIsl BBIPAOOTKM HSKOJIOTHYECKH II€J1eCO00pa3HOro IMOBEAEHUS B OBITY U
TPYAOBOHN JEATEIBHOCTH B LEJAX COXPAHEHUS CBOEro 370POBbS M OKpPY)KaloIled HPUPOIHOMN
cpensbl;

— pa3BUTHE MOTUBAIMU K 00Y4EHHIO, CIIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIECHHOCTH JAajbHEUIIero 00ydeHus..

OOuiee yucaO YacoB, OTBEAEHHBIX JUIS M3YYEHHUS XUMHUHU HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, cocrabnseT 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B Henen), B 9 kinacce — 68
4yacoB (2 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YncThie BemecTBa 1 cMecu. CriocoObl pa3aenieHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl Mo hopmynamMm XUMHUYECKUX COCTUHEHUMN.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJICHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHUIOM Oapus, paszyoxeHue rumpokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TMpoBeIEHHWE OYUCTKUA T[OBAapPEHHON COJM, HaONIOeHue U OIHCAaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MOJydeHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupoje. O30H — auioTpomHas MoaudUKaius
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopbsl. HacelneHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XuMudeckue cBOWCTBAa BOJbl. OcHOBaHMsS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoAe. 3arps3HEHHE NPUPOJIHBIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. P aktuBHoctn metayuioB H. H. bekerosa. I[losmydyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEPKaHUsl KUCIOpOia B BO3JyXe, MOJyYeHHUE, cOOUpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCAaHHE HX CBOICTB, IMOJy4eHHE, COOMpaHUE, paclo3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEN pacTBOPEHUS BEUIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalau3alu, MOJYy4eHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PellIeHUe SKCIIEpUMEHTAIbHBIX 3a/1a4 1o Teme «BaxHeilmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 3akoH. Ilepuomuueckas cucrema xumuueckux asnemeHtoB [[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTtomHbiX szaep. HW3orombl. nektponsl. CTpoeHHE
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS Painyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAIUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATENHOCTh XUMUYECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WLIIOCTPUPYIOLIUX HTPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).



Mesicnpeomemmnvie cea3u

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kiacce OCYIIECTBISAETCS
4yepe3 MCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATHH,
SIBJIFOILMXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaZvoOaKTUBHOCTh, MOJIEKYJA, O3JEKTPUYECKUIN 3apsl, BEUIECTBO, TeEJO, O0BEM, arperaTHoOe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383161, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, ruzpochepa, MuHepaiabl, TOPHBIE MOPOAbI, IOJIE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuonmueckas cucrema xumuuyeckux osaemeHtos [l M.
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MNEPUOIOB, KalWs, KaJlblUd M HMX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 1JIeMeHTOB B [lepuoanueckoil cuctemMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PEMETKM M BHJIA XUMHYECKOM
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HEOPraHUYECKUX BELICCTB.

Knaccugukanus XuMU4ecKuX peakiuil Mo pa3iIW4HbIM MpPU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMM, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsatTe o XxuMmuYeckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAKIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMI OKHCIIHTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMU. DIEKTPOJIMTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CujabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI NMPOTEKAHUS peaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHHMsS peakiuil. CBOICTBA KUCIIOT, OCHOBAaHUM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBeHHblE peaklIUU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOLMALUU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
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OTIBITOB, WJTIOCTPUPYIOUINX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCICHHE Tra3a, oOpa3oBaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii (TOpeHUe, Peaklul pasiokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHbIX 3aa4.

HemeTtaibl 4 X coeTUHEHUS

OOmiass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe Xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu).  XsopoBojopon. ConsHas KHCIOTa, XWMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. J{eicTBre XJiopa U XJI0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ10puibl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pU3MUYECKHe CBOWCTBA MPOCTBIX BEUIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKHe M XMMHUYECKHE CBOICTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT W crenupudeckue). XUMHUYECKAE PEaKIHy,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TONyYeHUs CepHOM KHcioThl. [IprMeHeHue
cepHol KucioThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TMpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

O6mrass xapakrepuctuka diemMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, paclnpocTpaHeHWe B TNpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKHE
CBOMCTBa, NMotyueHue u npumeHeHune. Coiu aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIOTa, €€ MOoJIydyeHue,
¢bu3uMvYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMuueckoe 3arpsa3HeHHe OKpYXKarouleil cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0EMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, busmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dusznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUsS. YTJIEepo/i, alUIOTPOIHbIE MOIU(DUKAIINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIecKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3 QeKT. YroibHas KUCIOTa U €8
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHMSX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(Tb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX POJIM B KU3HU UeIOBeKa. MarepuallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.



Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, TNOJyYeHHE M IPUMEHEHHE.
Coenunenuss kpemHuss B npupone. OOmme mpencrtaBienuss o6 okcunae kpemuus (I1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCII0JIb30BAaHMS CTPOUTEIBHBIX MAaTEPUAJIOB B TIOBCEIHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TIPOBEIACHUE
KaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUU (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE C 0OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasIoB), HaOIIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHMCIIOTHI, U3y4EeHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEepHOM
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH U HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEpUaIoB), oOpa3aMu a30THBIX U PochOpHBIX ya00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MeAbI0 (BO3MOXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEMIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAaT-MOHbl M W3Y4YEHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aa4 1o Teme «BaxHelmue
HEMETAJIJIbI U UX COECTUHEHHUSI.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxxeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauloB. MeTaminyeckas CBA3b M METAJUIMYECKas KPHUCTAILIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpsHKeHUH MeTauioB. (DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBI€ CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUI, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX AJIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIb U THAPOKCUABI HATPUS U Kanus. [IpuMenenue
LIEJOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Pusnyeckue U XMMUYECKHUE CBOMCTBA MarHus U Kajublus. BakHelmue coequHeHus
KaiblMs (OKCHUJ, TUAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nosnoxeHnue B Ilepumonnueckoil cucrteMe XuUMUYECKUX sieMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHUE B npupoje. Pusndeckue 1 XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHHE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJON (BO3MOXKHO HCIOJIb30BAHNE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHUCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlUi HAa MOHBI: MarHus, Kajublivs, aIIOMUHUS, IMHKa, xene3a (I1) u xenesa
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJFOMUHUS U THAPOKCH]IA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XUMHUYECKMX peakiuuil B ObITy. IlepBas moMomip Npu XUMHUYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (IpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEPHAIIBI).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexnpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIEeCTBISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATH,
SIBJISIFOIIUXCSI CHCTEMHBIMHU JUISl OTAENBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO IMKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOAUYHOCTb,  HAOJIOZAECHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@®usnka: Marepus, aToOM, OJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (PU3MUECKHE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAaHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpanbl, TOpPHbIE IOPOJbI, IOJIE3HBIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJIbTaTbl OCBOCHUA IMPOrpaMMbl OCHOBHOTO O6I_I_ICFO 06pa30BaHI/IH
JAOCTUTalOTCA B XOA€ 06y‘-IeHI/I}I XUMHHU B CAUHCTBC y‘le6H0ﬁ U BOCIIMTATEILHON AEATEIbHOCTH B
COOTBCTCTBHUH C TPAAULIMOHHBIMHA pOCCHﬁCKHMI/I COHUOKYJIIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMH, NMPHUHATBIMU B O6IJ.[€CTB€ IpaBHJIaMHd U HOpMaMHU NIOBCACHUSA U
CHOCO6CTBYIOT nmponeccamMm CaMOIIO3HAHUA, CAMOPA3BUTHUA U COUATIU3 AU 06y‘IaIOH_II/IXC$I.

JIM4YHOCTHBIE PE3YJIbTAaThl OTpaAKAOT TOTOBHOCTH 06yqaloumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM IIO3UTHUBHBIX IEHHOCTHHIX OpI/IeHTaLII/Iﬁ U paClIMPCHUC OIIbITa ACATCIIBHOCTH Ha ec
OCHOBE, B TOM YHMCJIC B 4aCTHU:



1) naTpMOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H HAYIHOMY
HACJICIUIO, TIOHMMAHUS 3HAYCHUS XWUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TIOCTOBEPHON MHGPOpPMAIUEH O MEPEOBBIX TOCTUKEHUSX U OTKPBITHUIX
MHUPOBOW M OTEUECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MHUpa U 00IIECTBa;

2) TPa’KAAHCKOr0 BOCIIUTAHUSI:

MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax W IPaBWJIAX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B OOIICCTBCHHO TIOJIC3HOH,
y4e0HO-HCCIIeIOBATEIBCKOM, TBOPYECKOW H APYTrUX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHON JIEATSIILHOCTH IPH BBIMIOJTHCHUN YUSOHBIX, TO3HABATEIHHBIX 3a7ad,
BBITIOJTHEHUM XUMHUYECKHX JKCIICPUMEHTOB, CO3JAHWHM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO ¥ B3aWMOTIOMOIIH B IPOIECCe 3TOH y4eOHOH AESITeThHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJICHWUE W TOCTYNKA CBOWX TOBAPHINECH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHUS TOCIICICTBUIN TIOCTYITKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKHUE  TPEICTABICHUS O  BEMIECTBE W  XHUMHYECKOH  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIONIAE OCHOBY JUIS
MOHWMAHWS  CYNIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEIOBEKa C MPUPOJHON CPEJOH, O pOJIn
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAINPaBJICHHBIC HA IIOJIyYeHHE HOBBIX 3HAHUH 10 XHWMHH,
HEOOXOIUMBIC JIIT OOBSICHEHUS HAONIOJaeMbIX TIPOIIECCOB M SBIICHUH, IO3HABATEIIBHOM,
WHGOPMAIIMOHHON ¥ YATATEILCKOW KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHOM pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEACTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYy4eHHI0 M TMO3HAHHIO, JIOO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camMo00pa30BaHUI0, MPOSKTHON M HMCCIEIOBATEIBCKON EATEIFHOCTH, K OCO3HAHHOMY BBIOODPY
HATPaBJICHHOCTU ¥ YPOBHS OOYUEHHsI B TAJIbHEHIIIEM;

4) popMuUpOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKHW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOAMMOCTH COOIOACHHS
paBUi OE30MAaCHOCTH IMPH OOpalleHHH ¢ XUMHYCCKHMMH BEUIECTBAMU B OBITY W pealbHOMN
KHU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPaKTHYECKOMY H3Y4YCHHUIO Mpodeccuii 1 Tpyaa pa3IuyHOro pojia, yBaXKCHHUE K
TPyAy ¥ pe3ylibTaTaM TPYJOBOH JAEATEIBHOCTH, B TOM 4YHCJIC HAa OCHOBE NPUMCHCHHUS
NPEIMETHBIX 3HAHUH 10 XWMHUHW, OCO3HAHHBIH BHIOOp WHAMBUIYAILHOW TPACKTOPUU
MPOJIOJDKEHHST 00pa30BaHUsl C YYETOM JIMUHOCTHBIX HMHTEPECOB W CIHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCeurtHOW MpoecCHOHAIBHON JEATEIILHOCTH U
pa3BUTHUS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJAITUPOBATHCS B MPOGECCHOHATIBHON CPE/IE;

6) 3K0JI0rHYecKoro BOCIMTAHMS:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO U Oe30macHoOro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U TCHXUYECKOMY 3I0POBBIO,
OCO3HaHHE [IEHHOCTH COOJIO/ICHHUs MPaBU OE30MaCHOTO MOBEACHUS TIPU paboTe ¢ BelleCTBaMU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JIOICH;

CIIOCOOHOCTH TPHMEHSTHh 3HAHUS, MOJydaeMmble TMPU HM3YYCHUHM XUMUU, IS PEIICHUS
3aJla4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEO, ISl TIOBBIICHHS YPOBHSI SKOJIOTHYECKOM
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KYJIBTYpBI, OCO3HAHH TIJI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel WX pelieHus
IIOCPEJICTBOM METOJ/IOB XMMMHM, SKOJIOTMUECKOTO MBIIJIEHNS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM Y COLUAIILHON IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PE3YyIbTATOB BBIICIAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUST OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX IPEIMETOB (POPMUPOBATH IIPEJICTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCaJbHbIC ydeOHbIC ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpPbIE O0EeCIeYnBarOT (POPMHPOBAHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOH IeATEILHOCTH.

Ilo3naBaTebHbIEe yHHBeEpcadbHbIE YueOHbIE el CTBUSA

Ba3oBble 1ornyeckue geficTBus:

YMEHHSI HUCHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHHUS TPU OCBOECHHUU 3HAHMM:
pacKkpblBaTh CMBICA XMMMUYECKHX MOHATHH  (BBIIENSATh HX XapaKTepHbIE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCHOJIb30BaTh MOHATUS Ui OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XMMHMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIHMM, yCTaHaBIUBATh MPUYMHHO-CJIE/ICTBEHHBIE CBS3H
MeXay 00bEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX/1eHUs! (MHAYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHMUS;

yYMEHHE NPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (IIPEIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XUMHUH, MPeoOpa3oBbIBaTh IIUPOKO
MIpUMEHsIeMble B XUMHHM MOJI€JIbHbIE MPEACTABICHUS — XHUMUYECKUHN 3HAK (CHUMBOJI 3JIEMEHTA),
XUMu4eckas (opMmyla U ypaBHEHME XUMHUYECKOM peakiuu — TpU pPELlIeHUHu y4deOHo-
[IO3HABATENbHBIX 33la4, C Y4ETOM OTHUX MOJCIBHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX peaKUuil, BBIABIATh OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIECACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIIOJIb30BaTh IOCTaBJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUA, a
TaKKe B KayecTBe OCHOBBI JUIsl (OPMHPOBAHUS TMIIOTE3bl 110 IMPOBEPKE IPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUN;

IpUOOpETEHUE OIbITa MO IUIAHWPOBAHHMIO, OPraHU3allUUd U MPOBEJICHHUIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HAOIIOAATh 3a XO/I0M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBAThH €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJAETIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMeHHU€e BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIUIO PA3IUYHBIX BUAOB
1 (OpM Npe/ICTaBIICHUS, IOJYyYaeMYI0 U3 pa3HbIX HCTOUHUKOB (HAY4HO-TIOIyJIsIpHAs IUTepaTypa
XMMUYECKOTO COJIep)KaHus, CIpaBOYHble Iocodus, pecypcsl VHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE NPUMEHATh PAa3IMUHble METO/IbI U 3alpOChl MPHU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJIHEHUS] YUEOHBIX U TO3HABATEIbHBIX 3a/1a4
OTpeNIeNEHHOTO THUMA, MPUOOpPETeHUEe OIblTa B O0JACTH MCIOJIb30BAaHUS HH(DOPMAIIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIAJICHNE KYJIbTYpOU aKTHBHOTO MCIIOJIb30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (OpMy MHpeacTaBiIeHUs
uHbOpMAlMKM M WIIIOCTPUPOBATh pEIIAEMble 3314l HECIOXKHBIMH CXEMaMH, JHarpaMMamH,
Apyrumu popmamu rpaduku U UX KOMOMHALUAMY,
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yYMEHHUE HCMOJIb30BATh M aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpYXKaroIlel MPUPOJHON CPEIb.

KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe 1eHCTBHUSA:

YMEHMsI 3aJaBaTh BOIIPOCHl (B XOJ€ Juajora M (Miau) AMCKYCCHUHM) IO CYILECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEACTABIATh NOJyYEHHbIE PE3YIbTaThl I0O3HABATEIBHOMN AEATEILHOCTU B YCTHBIX
U TUCBMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPE3YJbTAaTOB BBINOJIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1Ta00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO MPOCKTA);

YMEHHSI Y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHMKAMM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKOW AESITEIbHOCTH MpPU PEIICHUH BO3HMKAIOMIMX MpoOJieM Ha OCHOBE YyuyéTa
oOLIMX HMHTEPECOB M COTIJIacOBaHMs MO3UIMHM (0OCyXkaeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBHM, ONpeAeeHNe KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OINpPENENsITh LENU JeATeNbHOCTH, JIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJHMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
Haubonee d¢¢eKkTuBHbIE CINOCOOBI  penieHus y4eOHbIX M [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBUM IpH
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHIX, OL[EHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOH 1IeNnu,
YMEHHUE MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJjIaraéMble B YCIIOBUH 3aJaHUH.

NNPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHMIO OO0S3aTEIBHOIO COJEpIKAHUA,
YCTaHOBJICHHOTO JaHHOW (enmepasibHOM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
O0OyJaroIMMHUCSA Hay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JACHCTBUH, crnemuduyecKue s
IpeaMeTHON o0macTh «XuUMHUS», BHUIBl AEATEIBHOCTU MO IOJIYYE€HHUI0 HOBOIO 3HAHMA, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIUsIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHI: aToM, MOJEKyJa, XUMUYECKUMH
3JIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJIHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JEMEHTa B COECIUHEHHUH, MOJSIPHBIA O0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCICHHS, XUMUUECKast
peakuus, KiaccUpHKalMs peakuuil: peakUu COCIUHEHHUS, PEaKIMU Pa3JIOkKEHUs, peaKlUH
3aMEIIEeHNUs, Peakuu 0OMeHa, 3K30- M S3HJ0TEPMUYECKUE peaKIMy, TeIoBoi 3¢ddekt peakuu,
AP0 aToMa, 3JIEKTPOHHBIN €10 aToMa, aTOMHasi OpOUTAallb, painyc aToMa, XMMHUYECKas CBs3b,
NOJIApHAst M HEMOoJIApHas KOBAJIEHTHAs CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLeHTHAs! KOHIEHTpallKs) B pacTBOPE;

o WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATUH W MPUMEHSTH 3TU
MIOHATHS IIPU ONHUCAHUU BEIIECTB U UX IIPEBPALCHUI;

o UCIOJb30BaTh XMMHMYECKYI0 CHUMBOJHUKY JUIi COCTaBJICHHMs (OpPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEaKLINil;

o OTpeNieNiATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCMHEHUSAX, IPUHAIICKHOCTD BEIIECTB K ONPEAETEHHOMY
KJlaccy CO€AMHEHUI 1o ¢opmynaMm, BHJ XUMHUYECKOW CBs3M (KOBaJeHTHAs W HWOHHas) B
HEOPraHUYECKUX COEAVHEHMUSIX;
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. packpsiBaTh cMbici llepuoauueckoro 3akona /[[. M. MenpeneeBa: Ne€MOHCTPHUPOBATH
IIOHMMAaHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
Ileproguueckoli CcUCTEME, 3aKOHOB COXpPAaHEHMs MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOrazipo;

J ONMHCBIBATH M XapakTepu3oBaTh TabamuHyto ¢opmy [lepuoanyeckoid CHUCTEMBI
XMMHMUYECKUX AJIEMEHTOB: pa3jiMyaTh MOHATUS «rJaBHas noArpynna (A-rpymma)» u «noOoudHas
noarpynna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 00O3HAUEHHs, KOTOPHIE
umeroTcs B tabmune «lleproamueckas cuctema xummudeckux sementoB Jl. M. MenneneeBay ¢
YHUCJIOBBIMM XapaKTEPUCTUKAMHM CTPOCHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsn
spa, 00IIIee YMCIIO IEKTPOHOB U PACIIPEICIICHIE UX IO AIEKTPOHHBIM CIIOSIM);

J KJIacCU(DHUITUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHMYECKUE BEIeCTBA, XUMHUYECKHE
peakiuu (1Mo YUCIIy U COCTaBy yUaCTBYIOIIHUX B PEAKIIMH BEIIECTB, IO TEMIOBOMY 3P HEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX

KJIACCOB, MOJATBEPKAAs ONKHCAHWE MPUMEpPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIN;

L4 IIPOTHO3UPOBATH CBOMCTBa BC€IIECTB B 3aBHCUMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH IPOTECKAHUA XUMHUYCCKUX HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX,
° BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MacCChbl BEHIECTB, MAaCCOBYIO

JIOJTF0 XUMHYECKOTO AJIeMEHTa 1Mo (popMysie COeTMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

L] MNPHUMCHATHL OCHOBHBIC OIICpaliun MBICJIUTEIILHOU JCATCIbHOCTH — aHalli3 M CHHTES,
cpaBHeHHEe, O0000IIeHne, CHUCTEMAaTU3aIuio, KIaCCU(UKAIMIO, BBISBICHWE PUYUHHO-
-CIICZICTBCHHBIX CBSI3€ — JUIS W3YYCHHS CBOWCTB BEIICCTB W XHMHYCCKUX PCaKIUH,
€CTECTBCHHO-HAYYHbIE METOJbI TO3HAHUS — HAONIOJICHUE, W3MEPEHUEe, MOJICIIMPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN);

° ClleIoBaTh NPaBWJIaM  IOJIb30BAHUS XUMHUYECKOHW TOCYIAOW H  JJaOOpaTOPHBIM

o0OpyIOBaHMEM, a TakkKe TpaBWIaM OOpamieHHs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBIMOJHEHHIO Ja0OpPAaTOPHBIX XHMHYECKUX OTBITOB MO TOJYYCHUIO U
COOMpaHUI0 Ta3000pa3HBIX BemlecTB (BOJOPOJAa M KUCIOPOJA), TPUTOTOBJICHUIO PAacTBOPOB C
ONpeNeNEHHOW MAacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XAUMUYECKHAE SKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBIO
WHIUKATOpOB (JIakmyc, heHondTaaenH, METUIOPaHX U IPYTUe).

K koHIy oOy4ueHus B 9 KJiacce npeIMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaThb
C(OPMHUPOBAHHOCTh y O0YUArOIIUXCS YMEHUI:

o pacKpbhIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX MOHSITHHA: XUMUYECKUH DIIEMEHT, aTOM,
MOJICKYyJIa, HWOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, BAJICHTHOCT,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTEICHh OKHUCICHHS, XUMHUECKas PEakKIysi, XUMHUYECKas CBS3b,
TEIUIOBOW A(PPEKT pEaKiiu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, JIEKTPOJIUTHI, HEIICKTPOIIUTEI,
ANIEKTPOJIMTUYECKAsT JTUCCOIMAIINS, PEAKIMM HOHHOTO OOMEHA, KaTallu3aTop, XHUMHUYECKOE
paBHOBecue, oOOpaTUMble ¥ HEOOpaTHUMBIC PEAKIHUU, OKUCIHUTEIBHO-BOCCTAHOBUTEIbHBIC
peaKiMu, OKHUCIIUTENIb, BOCCTAHOBHUTENb, OKHCJICHWE W BOCCTAHOBJICHHE, aJUIOTPOIIMS,
aM(pOTepHOCTh, XUMUYECKasI CBS3b (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAIITUIECKast
pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEakIuH, MpeaeiabHO
nomyctumas konuentpanus [1/IK Bemiectsa;

L4 HWILNTIOCTPpUPOBATE B3aUMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUN H MNPUMCHATH 3TH
MOHATHUA TPHU OITMCAaHHUU BCHICCTB U UX npeBpameHI/Iﬁ;
L4 HUCIIOJIb30BATh XUMHUYCCKYHO CHUMBOJIMKY [JId COCTaBJICHUA (bOpMy.]'I BCIICCTB H

YPaBHEHUN XUMHUYECKUX PEaAKLINL;
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J OTIPEEIATh BAJIECHTHOCTh U CTENEHb OKUCIEHHUSI XUMUUYECKUX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTH BELIECTB K ONPENECIEHHOMY KJacCy COEIMHEHUHN IIOo
(dopmynaM, BIJI XUMHUYECKON CBSA3H (KOBAJCHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (hopmyse, XapakTep cpelbl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

. packpsiBaTh cMmbich [lepuoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBATH €r0
MOHMMaHHUE: OINHMCBHIBATH M XapaKTepH30BaTh TaOnu4Hyro (opmy lleproauueckoil cCHCTEMBI
XUMHUYECKUX AJIEMEHTOB: Pa3jndarh MOHATHS «TJIaBHas moarpynna (A-rpymnmna)» u «moOouHas
noarpynna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 00O3HAUEHHs, KOTOPHIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTUKaMH CTPOCHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00lIee YUCiIO 3IEKTPOHOB M pacHpeesieHue Ux
I10 3JIEKTPOHHBIM CJIOSIM), 0OBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUI B Ipenenax MajiblX MEepUOJ0B U TJIaBHBIX MOATPYII C YYETOM CTPOECHMS MX
aTOMOB;

J KJIaCCU(PUIMPOBATh XUMHYECKHUE 3JIEMEHTbI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOLIUX B PEAKIIMH BEILIECTB, MO TEMJIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENEeHEeH OKUCIEHUS! XUMUYECKHX JIEMEHTOB);

. XapakTepu30BaTh (OMHMCHIBATH) 0O0mMe U crneuupuyeckue XUMHUYECKHEe CBONCTBA
MIPOCTBIX M CIIOKHBIX BELIECTB, MOJITBEPK/Iasi ONMHUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

° COCTaBJISITh YPABHEHUS SJICKTPOJUTHUYECKOW NHUCCOLMALMUA KHUCIOT, IIEI0Ye U COJIEH,
MOJIHBIE M COKpalIE€HHbIE YypaBHEHUS peakuuid HOHHOIO OOMEHa, YpaBHEHHS peakIuii,
MOATBEPKIAIOLIUX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pa3IMYHBIX
KJIaCCOB;

. pacKpbIBaTh CYHNIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

. IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILECHUN B PA3JIMUHBIX YCIOBUSIX;

. BBIYUCIIATh OTHOCHUTEJIbHYK0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JOJIF0 XMMHYECKOTO 3JIeMEHTa o (hopMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN peaKIy;

. coOnroAaTh MpaBWia TOJB30BAaHUS XMMHUYECKOM ToOCcylaod U J1abopaTopHBIM
o0opynoBaHuEM, a TaKKe MpaBuiia 0OpallleHUs C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKLIUAMHU
[0 BBIOJIHEHUIO JAOOPATOPHBIX XMMHMUYECKHX OIBITOB IO TMOJYYEHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIEeCTB (aMMHaKa U YIIIEKUCIIOTO Irasa);

. MIPOBOJIUTHh PEAKLUH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3jJUYHBIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUIPOKCUA-HUOHBI, KATHUOHBl aMMOHHMS M HOHBI H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPraHMUYECKHUX BEILIECTB;

. MIPUMEHATh OCHOBHBIE OINEPALUU MBICIIUTEIBLHON JEATEIbHOCTH — aHAJIM3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIEe, CUCTEMATH3AIUIO, BBISIBICHUE MPUYHMHHO-CIIEICTBEHHBIX CBS3EH — s
U3Y4YEHHUs CBONCTB BEIIECTB U XUMHUUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOAbI TIO3HAHUS
— Ha0JIt0IeHNe, U3MEPEHUE, MOJIETUPOBAHHE, SKCTIEPUMEHT (pealibHbIN U MBICJICHHBIN).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie) JlonoHUTEIbHASA
pa3aesoB U TeM KonTpoJbHbIe IIpakTUyeckue
n/n Bcero o0pa3oBaTe/ibHbIE uHdopMmanus
NPorpamMmbl padoThI padoTsI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XUMHSA — BaKHas
00J1acTh BuG OK
nOInoTEKA
1.1 €CTECTBO3HAHUS U 5 2 1
N https://m.edso00.ru/7f41837c
MPaKTUYECKOU
ESITENILHOCTH YEJIOBEKA
12 BemecTBa n 15 1 bubnuoteka [JOK
' XUMHYECKHE PEAKLIUH https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bosznyx. Kucnopoa. 5 1 bubnuoreka [IOK
' [Tousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsrue o bubmuoreka [IOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl.
2.3 ITousttre 00 5 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OCHOBAaHHUIX
OCHOBHBI€E KJIaCCHI Eub 110K
HOINOTEKA
24 HeOpraHqu:CKHX 1 1 1 https://m.edsoo.ru/7f41837c¢
COEAUHEHUH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro mo paznueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas

31 CHCTEMa XUMMHUYECKUX 7 bu6mmoreka [IOK
anemenToB J[. 1. https://m.eds00.ru/7f41837¢
Memnnene-eBa. CTpoeHune
aToma

XUMHYECKasA CBA3b.

3. OKuCIUTENHHO- 3 1 bu6mmoreka [IOK
' BOCCTAaHOBHUTEIbHBIE https://m.edsoo.ru/7f41837c
peaxin
bu6mmoreka [IOK
n 15
TOTO T pasaety https://m.edsoo.ru/7f41837c¢
PezepBHoe Bpemst 3 bubmorexa [TOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 4 0



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIIACC

Ne KoJsimyecTBo yacoB JlonoJiHUTEILHASI
Tema ypoka
n/n Bcero Konrposabubie padorsl | [pakTtudeckas | HMHpoOpManus
pabora
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1
Tena u BemecTBa
2 [TonsTHE O METOAX TIO3HAHMS B XUMUHU 1
[IpakTnueckas padora Ne 1 «IIpaBuna paboTsl B
3 nmaboparopuu U IPUEMBI OOpaIICHUS C 1 1
1a00paTOPHBIM 000PYI0OBAHUEM)
4 UYucreie BemecTBa 1 cMecu. CriocoObl pa3ieneHus 1
cMmecen
5 [IpakTuueckas padota Ne 2 «Pa3nenenue cmeceit 1 1
(Ha MpEIMEpe OYMCTKH TTOBAPEHHOM COJIH )»
6 ATOMBI 1 MOJIEKYITBI 1
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1
XUMHUYECKUX 3JIEMEHTOB
8 [IpocThle u ca0XxKHBIE BELIECTBA
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas
10 ¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 1
JJIEMEHTOB
1 OtHocurenbHast aroMHast Mmacca. OTHOCUTENbHAS 1
MOJIEKYJISIpHAsi Macca
12 MaccoBast 10151 XUMHYECKOTO DJIEMEHTa B 1
COEJIMHEHUH
13 KonunuecTtBo BemiectBa. Moiib. MosisipHas Mmacca 1
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duznueckue U XUMHUYECKUE IBJIEHUA. XUMUYECKas

14
peaxius

15 [Ipu3Haku 1 yCIOBUS MPOTCKAHUS XUMUICCKIX
peakuui

16 3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYCCKHEC
ypaBHEHUS

17 Berarcnenus: KoJimdecTBa, MacChl BEMIECTBA 110
YPaBHCHUSIM XUMHUYECKHUX PEaKIIUN

18 Krnaccudukarus XuMHYECKUX peaKIni
(coenuHeHMS, pa3IOKEHUS, 3aMEIIEHUS, 0OMEHa)

19 M. B. JIOMOHOCOB — Y4€HBIMN-3HIIUKIIOTIEIUCT.
O06o01menre 1 cucTeMaTru3aus 3HaHUHA

20 Kontponsnas pabora Nel no teme «Bemiecta u
XUMUYECKHAE PEAKIIUN»

21 Bo3nyx — cMecsh razos. CocTtaB Bo3ayxa.
Kucnopon — anemeHT u nmpoctoe BeniectBo. O30H
du3nyecKkue U XUMUYECKHAE CBOWCTBA KUCIOPOIa

22 (peakiuu oxucneHus, ropenue). [lonstae 06
OKCHJIaX

93 CriocoObI moTydeHHst KHCI0poa B JabopaTopuu U
npombIuieHHOCTH. [IpuMeHeHne kuciopoia
TemnoBoit 3 GeKT XUMHUUECKON PEaKIny, TIOHSITHE

24 0 TEPMOXUMHYECKOM yPaBHEHUH, 3K30- U
SHJIOTEPMHUECKUX PEAKIUIX

o5 TomnuBo (HedTh, Yroiab 1 MeTaH). 3arps3HeHne
BO3JlyXa, CIOCOOBI €ro MPeI0TBPALICHHUS

26 IIpaktuyeckas padora Ne 3 o teme «llomyuenue u
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coOupaHue KICIOPOa, U3y4eHUE ero CBOHCTBY

BOI[OpOI[ — OJICMCHT U IIPOCTOC BCUICCTBO.

27 Haxoxnenue B mpupoe

08 du3nuecKue 1 XMMUYECKHEe CBOWCTBA BOAOPOIA.
[Ipumenenue Boropoaa

29 [TonsaTue o KUCIOTaX U COJISIX

30 Crioco0sI MoTydeHust BOJAOPOIa B TAOOpaTOPHH

31 [IpakTnueckas pabota Ne 4 no teme «llomyyenue u
coOMpaHue BOIOPO/Ia, H3y9EeHUE €T0 CBOMCTBY

32 Monsipabiii 00b€M Tra3oB. 3ak0oH ABOTaAPO
Brranciienust 00b€Ma, KOJIMYeCcTBa BEIIECTBA ra3a

33 0 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MITH
00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaKkIiy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
ra3oB

35 duznyecKue U XUMUYECKHUE CBONCTBA BOIbI

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpAX
Bona xak pactBopurens. Hacblennsie u

37 HEHaCBILIEHHbIE PACTBOPHI. MaccoBas 10
BEII[ECTBA B PaCTBOPE
[IpakTueckas paborta Ne 5 mo Teme

38 «[IpuroroBieHrne pacTBOPOB € ONpPeACTEHHOM
MacCOBOM JI0JIeil pacCTBOPEHHOTO BEILIECTBAY

39 KonTtponsHas padota Ne2 o treme «Kucnopon.
Bopnopoxa. Boma»

40 Oxcupl: cocTas, Ki1accupHUKalys, HOMEHKIaTypa
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[Tosydenne u XMMHUYECKUE CBOMCTBA KUCIOTHBIX,

41 OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHUs: COCTaB, KIacCU(pUKAIHS,
HOMEHKJIaTypa

43 [Tosydenune u XMMH4YECKUE CBOMCTBA OCHOBAHUI

44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa

45 [Tosrydenne u XMMHUYECKUE CBOMCTBA KUCTIOT

46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI
MOJTy4YeHUS, XUMHUYECKUE CBONCTBA
[IpakTueckas padota Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE
KJIACChI HEOPTaHUYECKUX COCTMHECHUIN)

48 ['eneTnveckas CBsI3b MEXKY KJIaCCaMH
HEOPraHMYECKUX COEIMHEHHM

49 O060011eHre 1 cucTeMaTu3alus 3HaHu|

50 KonTtponbHas padota Ne3 o reme "OcHOBHBIE
KJIACChl HEOPraHMYECKUX COCTUHEHUI"
[TepBbie MONBITKY KJIACCUPUKALUN XUMUYECKUX

51 aneMeHTOoB. [loHsATHE O Ipymnax cXoAHbIX
3JIEMEHTOB

59 [lepuoauueckuii 3akoH u [leproauueckas cuctema
xuMmuueckux 3neMmeHToB J. . MeHnieneera

53 [Tepuop1, TPy, TOATPYIIIHI

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
N3oTomsl

55 CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB

aneMeHToB Ilepuoanueckoit cucremst /1. U.
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Meunneneena

XapaKTepI/ICTI/IKa XUMHWYCCKOI'O 3JICMCHTA 110 €10

56 noJioxkeHuto B [lepuoanueckoit cucreme /1. U. 1
MenpeneeBa
3navenue [lepronnyueckoro 3aKoHa ajisi pa3BUTHS

o7 Hayku U nipaktuku. J[. 1. MennaeneeB — y4€HbIN, 1
MeJaroT U TpaxJTaHuH

58 DNEeKTPOOTPHUIIATEIEHOCTh AaTOMOB XUMUYECKUX 1
JJIEMEHTOB

59 HonHas xumMudeckast CBA3b 1

60 KoBaneHTHas moJIsipHast XHMMUYECKas CBSI3b 1

61 KoBanenTHas HenoJisipHasi XMMUYECKasl CBSI3b 1

62 Merannnueckass XHMHYECKast CBS3b 1

63 CrerneHb OKUCIIEHUS 1

64 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1

65 OKHCIIUTEIN U BOCCTAHOBUTEIN 1

66 [IpomexxyTouHas aTTecTarus 1

67 PesepBubiit ypok. O6001IEHNE U CHCTEMaTH3aIIH 1
3HAHHHI

68 Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3aIIH 1
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanyecTBo yacoB

Ne i/ Tema ypoka B KoHTpoabHbIie IMpakTHyecKue IIpumeyanue
cero padoThI padoThI
1 [Tepuonnueckuii 3akoH. [leproanueckas cucrema 1
xuMmudeckux anemeHnToB . . MenneneeBa
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1
BEIIIECTB
4 BuJtbl XUMUYECKOW CBSI3M U THUITBI KPUCTAIUTHYCCKUAX 1
pemETOK
Kontponbras padota Nel o teme «I[loBTopeHue u
5 yriIyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1acca
5 Knaccudukanus XuMHUYECKUX peakiuuii mo 1
Pa3IMYHbIM MpPU3HAKAM
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIUH. 1
[ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX PEAKIIHUIX
[TonsiTHEe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIUSIIOLIME HA CKOPOCTh XUMHUUYECKOH peakiiuu u 1
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS
9 OKUCAUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1
10 Teopust >neKTPOTUTHUECKON AUCCOIHAIIHH. 1
CunbHbIC U cl1a0ble ANEKTPOIUTHI
11 HoHHbIE ypaBHEHUS peaKkLni 1
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XMMHWYECKUE CBOMCTBA KUCJIOT ¥ OCHOBAHUU B CBETE

12 MIPEICTaBICHUN 00 IEKTPOIUTUYECKOU
JMCCOLIMAIUU
XHAMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MIPEICTaBICHUN 00 IEKTPOIUTUYECKOU
JMCCOLIMAIIUU

14 [TonsiTe 0 ruapoIU3e coJen

15 O0600611eHre U cucTeMaTu3alus 3HaHui

16 [IpakTueckas pabota Ne 1. «Pemenune
AKCHEPUMEHTAIbHBIX 33124
KonTponsnas pabora No2 o teme

17 «DNEKTPOIUTHYECKAS TUCCONTUAIIHSL. XUMUIECKIE
peakuu B paCTBOPax»

18 OO6mrast XxapaKTepUCTHKA TaJJOTE€HOB. XUMHYECKHE
CBOICTBa Ha MpUMEPE XJIopa

19 XnopoBogopoa. CosnsiHast KUCIIOTa, XUMAYECKUE
CBOWCTBA, MTOJIy4€HHE, IPUMEHEHUE

20 [Ipaktuueckas padota Ne 2 o teme «llomydenne
COJISTHOM KUCJIOTBI, U3y4EHUE €€ CBOMCTB)

21 Brruucnenus no ypaBHeHUSM XUMHUYECKUX PEAKLIUM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

22 O6mas xapaktepuctuka aneMeHToB VIA-rpynmnsl
AnnotponHsie Moaupukanuu cepbl. Haxoxnenue

23 cepbl U €€ COCNMHEHU B Ipupoie. XMMUYECKUE
CBOMCTBA CEPBI

24 CepoBosiopoJi, cTpoeHue, pu3nveckue u

XHMHUYECKHE CBOMCTBA
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25

Oxcuppl cepbl. CepHast KUCIIOTa, GU3HUECKUE U
XHUMHYECKUE CBOUCTBA, MPUMCHCHHE

26

XHMMHMYECKUE PEAKIUH, JIEIKAIE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOTyYeHUs: CEpHOI
KHUCJIOTBL. XMMUYECKOE 3arpsI3HEHNUE OKPYKAIOIIE
Cp€abl COCAMHCHUSAMU CCPBL

27

Brrunciienne MaccoBo#l A0JIM BBIXOJA TPOLYKTA
peakuuu

28

OO11as XapakTepUCTUKa AIEMEHTOB V A-TpYIIIBI.
A30T, pacnpocTpaHeHue B Ipupo/ie, pusndeckue u
XUMHUYECKHE CBOWCTBA

29

AmMuak, ero pusnyecKkue 1 XMuMHUYECKUe CBOMCTBA,
MIOJTy4eHUE U IPUMEHEHUE

30

[Tpaktuueckas padota Ne 3 o reme «llomydenne
aMMuaKa, U3yuyeHHUe ero CBOMCTB»

31

A3OTHas KUC0Ta, €€ (PU3NIECKHE U XUMHICCKIE
CBOMCTBA

32

Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHSI B
KayecTBE MUHEPaIbHBIX yA00peHu. XUMU4ecKoe
3arpsi3HEHUE OKPYXKAIOUIEH cpebl COeTMHEHUSIMU
azoTa

33

dochop. Okeun docdopa (V) u pochopnas
KHCJIOTA, ((U3MYECKHE U XUMHUECKUE CBOMCTBA,
MOJTy4YCHUE

34

Hcnonb3oBanue hocdaTtoB B KauecTBe
MUHEpaJIbHBIX yI00OpeHuid. 3arps3HeHne TPUPOTHOM
cpensl pocharamu
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VYriepoa, pacnpocTpaHeHHE B IPUPO/IEL,

3 ¢du3nveckre 1 XMMHYECKHE CBOMCTBA
Oxcunel yriaeposa, ux (pu3nyecKkre 1 XuMUIeCKue

36 CBOMCTBA. DKOJIOTHUECKHE MPOOIJIEMBI, CBSI3aHHBIE C
okcuzom yriepona (1V)

37 VYroapHas KucioTa v €€ coiu
[IpakTueckas padota Ne 4 no teme "Ilomyuenue

38 yriekucioro ra3a. KauectseHHas peakius Ha
KapOoHaT-uOH"

39 [lepBoHaYanbHBIE TOHATHS 00 OPTAaHUYECKUX
BEIIECTBaX KaK O COEMHEHHSIX yriepoia

40 Kpemnwnii u ero coenuueHus
[TpakTruueckast padota Ne 5. Permenue

41 AKCIIEPUMEHTANILHBIX 3a/a4 1Mo Teme «BaxHeimme
HEMETaJUTBI U MX COCTUHECHHSD

42 Kontponbras padota Ne3 o teme «Baxxnenme
HEMETAaJUTbI U MX COCJUHEHHS
OOm1ast XapaKTepUCTUKA XUMHYECKHX JIEMEHTOB —

43 MeTaJUIOB. MeTayuinyeckast CBsI3b U METaJUINYecKast
KpHUCTa/uTnieckas pemérka. Ousnueckue cBoiCTBa
METaJUIOB

44 XUMHUYECKUE CBONCTBA METAJLIOB.
DNEeKTPOXUMHUYECKUH Psil HAPSHKEHU METAJIIOB
O6mue crocoOb! moay4deHus MeTamioB. CIuaBbl.

45 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH,
€CII OJIMH U3 PEareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METATIOB

28




47 [[lenounbie MeTAIIIBI 1

48 Oxcupl U TUIPOKCHIBI HATPUS U Kalus 1

49 [IIenouyHo3eMenbHbIC METAJIJIBI — KAJIBIIUN U MarHui 1

50 Baxwueiine coeJUHCHHS KaJlbITHs 1

51 O00011IeHrEe U CHCTEMAaTH3aLs 3HAHUI 1

52 JXKécTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1

53 [IpaxTnueckas padora Ne 6 o teme "XKécTkocTh 1
BOJIbI K METOJIbI €€ yCTpaHEeHUs "

54 AnroMuHAH 1

55 AmMdoTepHbIe CBOMICTBA OKCHIA ¥ THIPOKCUIA

56 XKeneso

57 Oxcunpl, Tuapokcuas u cosm xkenesa (1) u xenesa 1
(rm

58 O00011IeHre U cucTeMaTU3alis 3HAHUN 1
[TpakTruueckast padota Ne 7. Permenue

59 AKCIIEPUMEHTAJILHBIX 3a/a4 10 Teme «BakHeimme 1
METAJIIbI U KX COETUHEHUS
Brruncienus mo ypaBHEHUSAM XUMHUUYECKHX PEAKITUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B M30BITKE WIIH 1
COJICPXKHUT IPUMECH. BBIYKCIIEHUsT MacCOBOM JI0JIN
BBIXOJIa MPOJIyKTa PEAKIUU

61 O000111eHIE U CUCTEMATHU3AIUS 3HAHUN

62 [IpomexyTouHas aTTecTanus

63 BemectBa 1 Matepuaibl B IOBCEAHEBHON KU3HU 1
yeaoBeKa

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeIbl 1
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65 Pousib XuMuM B pelieHHH YKOJIOTHUECKUX TMPooIeM 1
66 Pezepliﬂmﬁ ypok. O6001IeHne u cucTeMaTH3aIus 1
3HaHU
67 Pe3ep1iHI)H?1 ypok. O000IIeHHE U CHUCTEeMATU3aIUS 1
3HaHU
68 PezepBuHmﬁ ypok. O000IIeHE U CHUCTeMATU3aAIUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YUYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AkimoHepHoe o01iecTBo «3maTenbeTBo
«IIpocemienue»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AkurionepHoe 00111ecTBO «31aTenscTBo
«IIpocenienue»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

https://resh.edu.ru/subject/29/
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